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(57) Abstract: Preventives for migraine which contain, as the active ingredient, a double antagonist to 5-HT 2B and 5-HT 7 receptors 
having selective binding affinities for the 5-HT 2B and 5-HT 7 receptors. These preventives for migraine show a favorable pharma- 
cological effect compared with the case where an antagonist to 5-HT 2B receptor showing a selective binding affinity for the 5-HT 2B 
receptor and an antagonist to 5-HT 2B receptor showing a selective binding affinity for the 5-HT 7 receptor are each employed alone. 
Thus, they are useful as drugs showing an excellent effect of preventing migraine and lessened side effects occurring in the existing 
preventives for migraine. 
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1 

m m # 

^"e^^^it^ri-^r ^^ng^Ti^o tf. 5-ht (tn b^y) m<r> 

z-com cgrp m^ikwrfW}^^^ h^skmm&^nm^x^m^mn^, m 

^gijfF^B^Bb^S - t^P^Ii^otl^g. Neurol. (1991) 238, S45-S52) G 
M&fc&VBti:, 5-HT ^f^i^^^^^ 0 V^-ftL^*)-bT^»Pffi^^^b s a 

5-HT 1^7 7 ^ 19 , 5-HT ^MW-^ 

m&^^Lir&o 5-HT 5-HTi^Pd 5-HT7© 7 0077^ V—\<-ftm£frh, 

#^ 5-HT 2 S^IW 5-ffl^ 5-HT 2B RTfi 5-HT 2C ©=SS©t^^'f ^^^q *b 
X V > 5 (Pharmacol. Rev. (1994) 46, 157-203) o ftWm<DWM\^^^XfeZ-(D 5-HT ^ 
M^oTV^Cl £/^P^£;ftT I ^(Headache (1994) 34, 408-417) o $ bK: N 

5-ht ^mw-^m^m * ^-r & mm & ftmm <o^m -e fe s $ $ n t 
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5 (Prog. Drug. Res. (1998) 51, 219-244) 0 

5-HT g^^f-y^^^omS^WW^^it&fettT^fCc 5- 

HT 2B &&WTl/9dt=^x hfcf^y h mCPP Jfi&&J&fiaJWftW&MBl&#iffl 

•f- & £ i: (Cephalalgia (2003) 23, 117-123)^ N ^fc, JM? 3 ?* 5- 
HT 2B S^f*« NO U NO ttEI#g^b© CGRP ^^^.^ 

P^©#S^^^"K©jimiS:{Ejli-5Cli:(J. Biol. Chem. (2000) 275, 9324- 
9331 N Circ. Res. (1992) 70, 1313-1319)tfS#^£;ftTl^o Hfc* 5-HT 2B St#:{- 

3itxw^^»ptt^^-r§{k^ (rs- 127445) &m wc ijj ^ ^ i» -e, 

ftmM<D^P5^m%^&'tZ>1fe$k&'&tbflX^Z> (D. W. Bonhaus m, Clustar 
Headache and Related Conditions, (^H) Oxford University Press (1999), 

278-286) 0 

fcfc, 5-HT 7 gtft:fiHXttg(C#ftL (Neurosci. Lett. (2001) 302, 9-12). M 
JfiLW^^0^^:*3V^T 5-HT «fc 6 jfiLWfc^fc gf-^ b T (Eur. J. Pharmacol. 
(2002) 439, 1-11), ^V^{^lIJfeW^Sfi^S^il'fJ£i(if^ffl(-P^bTV^S(Regiona.l 
Anesth. (1996)21, 219-225) t (DW.^& 3 C 

S'JO^-ef*. 5-HT 1D , 5-HT2B^J;U $ 5-HT7S^#:«ig^lfiLW^# : fti-^r i: 
^fe*c£tl,-"tV^ (FEBS Lett. (1995) 370, 215-221 ) 0 

5-HT 2B jfctf 5-HT 2C ^{£^<?>§l? P'I4 bmm-t%~t £ tlX V n 5 (#fs#fF 

30ifc2) o ^fc, 5-HTia~5-HT ? ^ 8ffiiS(Z)f-^^^'7 0 CD^-T?fi5-HT7 
^V^^^S (^#fp^3) % 5-HT 2B , 5-HT 2 c^.t>*5-HT 7 ©3a^COf-y^^ 

« 

^&mmz!&fe-fz>\a-$m^x\s^j:\s^ 0 

— *S#^6 4 4 0 9 8 (WIvfciBU ) iCJi, 5-HT 2 bS^ 
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«0 3/0 0 0 2 5 2^y7kyb (#fF:» 2 ) iZlfi, 5"HT 6 ^t^5- 

ht 7 g^f*^ii?att<5o fo 5 Q&m&Fcmy&^ftit.&uo} ^itt^ioMt 

^TSbt?fc5- ^^IB^^tbTV^So — 5-HT 6 , 5-HT 7 ^tJ« 

5-HT 2B g^#:^^fpt4^r^Urv^ (20 I) 0 b/^L&^fc, ^^M^KU, 

(##fF^tm 1 ) 

D • W • aff— ^/^.Xif (D. W. Bonhaus), 1"^ • ^yfV ■? • T 

V K • y W ^ K • =i >"?*-f v- 3 (Clustar Headache and Related 

Conditions) J, fg9^, 9 X ~7 K • s^isT << — ' 

X (Oxford University Press) , 1 9 9 9^, p. 278-286 

&mwjcm 2 ) 

# ]) 1/ - -y^-J*?/? (Karin Schmuck) , t4^, r 3 — u t7 ^ • v>-r — i" 
;V • Orz? • — a ^4 ^ (Europian Journal of Neuroscience) J, 
£0, 1 9 9 6^, |8t, p. 9 5 9- 9 6 7 
(##fF3tIfe 3 ) 

• A'TPV (Jose A. Terron), r^n^-fV • • If • ^ m 

X.-Pls • ~7 y =t n v^/V • y ihocx -Y ^— (Proceedings of the Western 

i 

Pharmacological Society) J, OfcH) 1 9 9 8^, |4li, p. 247-251 

(^ffS:t4) 

/fti? • A ' fny (Jose A. Terron), r a — o fc° 7* >" • v 5 -^— ^/V • • ~7 
7" — — (European Journal of Pharmacology) J, (^~7>'^), 200 
2#, f|4 3 9#, p . 1 - 1 1 
(#fFS:m 1 ) ^H^fFlil 6 4 4 0 9 8 8 -5§-TO# 
(#fF3Cl» 2 ) gggt^Bfllg 03/000252 l/yh 
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midttft ft 5-ht 2B ^mw-^xf 5-HT7 gi&ftm&ftm 5 it^^m^ ^ x h 

M-TSo ^fPJ^JtSS*^^^ 5-HT 2B 5-HT 7 S^^J^^^S^f^^fei^ 



^f^U<«, (1) ^^Jfe5-HT 2 BS.tJ t 5-trr 7 ^^— ^tt^J^N a) 



a 



b) IZ^^i Lt S-HTTSgfrtMW^^SfPtt^ttS 5-HT 7 
5-HT 2B 5-HT7 S^-*— Mfe^J^> 5-HT 2B 5-HT 7 g^OM^t- 



a) »0£ tt 5-HT 2B ^:^^^^^^^ntt^^ri-6 5-HT 2B 
&®ftfemk&Vo&%i%}&ft£1rZM%k b) Hz:»Ji: UT 5-HT 7 g^ 

f^^iii^R^^^iifptt^^-r § 5-ht 7 ^^^^b^sr^rsb^ t -r^mn 

'[ 2 ] jgJRlft ft 5-HT 2B ^5-HT 7 ^f£— S^fei^J &^®}J$lfr birZ> RMM^Vo 

1 

[ 3 ] m$l#) ^5-HT 2 B^^5-HT 7 g^#: H n&ttffl £i~Z> RWm^Vo 

C 4 ] mU^^5-nT 2 B^^5-m 1 ^^—m^^Mco^MM^B^^^-i- : 6 - 
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Blft, R^fe (4) (D^/V^ry YftMM^fM^^^X^ RS-127445 ^4 

i2(t Rf^i: (4) ©^-/WEy h^II^^/W^l^T, SB-269970 S# 

E3«, nmJjfe (4) tf>^A^;y h^ffi^/W^^T, RS-127445 
SB-269970 |HB^#Bf©® b7c:S^:?r^i-^^ 7-efc5 0 fcfcSflHj 
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^mm^^^Xs r5-HT 2B S:t^ 5-ht 7 ^^f*— M&ffiffls tfc* f£fb^-efo£-fen 

b = ^ £ ^Jtl^J t£f1M3 bT 5-HT 2B 5-HT 7 g^ftW^Sr^ bfctfMB ^[WIH# 
r^^IfPftj i:r4S^#:©— gG^^-TS- 5 IfetJ&StSfeU rcD ^ 

flfitt^ &IB<E>Mfe0!I<0 J; 5 ^ in vitro ©S3&#5BN^Ifcte «fc o T^ft $ tbS Ki jit, 

&^£T ic 50 teSr3fffi"T?#&v<»#£-fc:tt % *:<Dfc&fa<D ic 50 m&mmm&sui 

T5-HT2B g^#:*ttri:{b#H>J , r5-HT 7 g&fttfttntffc^J r5-HT 2B Xtf 5- 

^#:^O^SIfBtt^S-r Ki m$ lixM <t t) l£ b < 0.5 m M 

b< te, O.ljuM^ * b < te, 

^b<ttic 6 o»s N r^og^t^j te#i-5te£jfctfeb-c io#o ij^T"e*>« 

^-B^tsU £ b< 50^-0 1 OT> 3Etc03;b< rai00#£> 

1 KT> i t> i£ b < 500 #0 1 KT^ mz-ifrie. b < W: 1000 ^co 1 j^t 

nftfeogjgtflcj turn h^^^u^^T 
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tot, ^f^^rs-HTzB^fr^s^^^^^-Sfn'li^^r-r^. 5-ht 2B ^^ 

Rl^D 2 g^f2(s:^^fbT3StX^^^^-I?fo «9 ^ 0^L<«a 1 , M lN D 2 , 5- 
HTian 5-HTib, 5-HT 3 , 5-HT4, 5-HT 6 RXI 5-HT 7 g^£M-> £ <9 0* b < f"± a 1N 
M x , D 2 , 5-HT^ 5-HTib, 5-HT 2c , 5-HT 3n 5-HT 4 , 5-HT 6 5-HT 7 

t5-ht 7 ^mm^m^Rm^^-mu^^-r^ 5-ht 7 g^f*^^^ (i^t, 

TSiR^J^'fb^T?*? 9 , jftKtta^ M x> D 2 , 5-HTia, 5-HT 1B , 5-HT 2B , 
5-HT3, 5-HT 4 Rt>' 5-HT 6 S^#:}c:> i^SKfta^ M lN D 2 , 5-HTi A s 5- 
HTib> 5-HT 2A , 5-HT 2B , 5-HT 2c , 5-HT 3 , 5-HT 4 S:t^ 5-HT 6 ^^^*fbTM^^ 

r5-HT 2B ^.tJ« 5-HT 7 ^^<D^^^^^^0fPttSr^fi-^ 5-HT 2B Tk-TJ^ 
5-HT 7 S^#^— fit£^fl^4£f (J^T> 5-HT 2B ^t^ 5-HT 7 ^^JZlfiStrL^#I 

?K Af^b<«a 1 , M x , D 2 , 5-HT^ 5-HTi B s 5-HT 3 , 5-HT 4 RZ$ 5 -HT 6 g^ 
«|Kb<lia P D 2 , 5-HT^ 5-HT 1B , 5-HT 2A , 5-HT 2c , 5-HT 3 , 

■ ^7C N 7f^gPJ(D r^liR^^ 5-HT 2 B^t/5-HT 7 ^#:— m^^ljj ^ LTtt, 
a 1N M 1 ^t>*D 2 ^^ ^^b<« ai , M x , D 2 , 5-HTias 5-HTi B > 5-HT 3 , 
5-HT4^(^5-HT 6 S^#:> iO&IKlta^ M x> D 2 , 5-HT 1A s 5-HT 1B , 5- 
HT 2A > 5-HT 2c , 5-HT 3s 5-HT 4 RZF 5-HT 6 S^f£f-*f tt , 5-HT 2B RX* 5-HT 7 S 
^^^■i-a^UfPtt (Ki « b < ICsoffi) ^ 10 1 OTs «t "9 0* 
b < 50 1 £JH^ Hfc0*lXi*lOO#tf>l£ATs J: «9 b < « 

500 #0 1 #^0^ b < 1000 ft(D 1 J^Ttfc5, r5-HT 2B 31iRK)*££t 

<fb^#3£ 5-HT 7 5gtRl#^fc^^#Jj^b< ^r5-HT 2B ^5-HT 7 51*RB^]-fi 
fS^b-^^Sr^Sb^ tTZ> 5-HT 2B 5-HT 7 S^f£— MS&ftffli 
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HTzBjli^^fe^rt'f RS- 127445(British Journal of Pharmacology (1 999) 

127, 1075-1082), LY-266097 (J. Serotonin Res. (1996) 3, 131) , SB-200646 (J.Med. 
Chem.(1993) 36, 1104) , SB-204741 (J. Med. Chem. (1995) 38, 855) , SB-206553 (J. 
Med. Chem. (1996) 39, 2773) , SB-221284 (9th RSC-SCI Medicinal Chemistry 
Symposium (1997) PI (Poster), 7 Sep) , EGIS-7625(Cardiovascular Drugs and Therapy 
(2003) 17, 427-434, 4-(^^ b < «i? W 1^-9-4 V 7^)fc°-< V ^VX 

117^ V S^tJi^Jtft: (US2003 166672), 2-;^f- 7V7 5: isWUHfc 
(WO2003 068226) , ^-^T ^ ^fli*** (WO2003068227) ^tf^ffetL 



*3§BJ t-*3 ft 5 T5-HT7 »&ft*&£Wb<£J&J «, fjifl ^fB##M 2 3 m 

5-HT 7 »&ftti!r^b^4&"C&5 DR-4004 (J. Med. Chem. (1999) 42, 533) , SB- 
269970 (J. Med. Chem. (2000) 43, 342-345) , SB-691673(Bioorg.Med.Chem. (2003) 
13, 1055-1058), T^y bV T*S*-A'WMfc (Bioorg.Med.Chem. (2004) 14, 4245- 
4248), T^/TYyV l/WMW- (J.Med.Chem. (2004) 47, 3927-3930), 7^/^ 
n^^mMW (J.Med.Chem. (2004) 47, 3927-3930), 11-7 x^;V7#^;V7 << 1/ 
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H*iHr. 



(J.Med.Chem. (2001) 44, 1 337- 1340)^ & mf 5-HT 7 



^W-r^^^-c#5 0 fllfctf, Ir^^MiLT, TIB— JR^S (I) 
*l -5 -f b * » * ^> # s # & 'ti 3 c 



(R)n 




( I ) 



(5£ * <Z> IB'# J3 T <D MM £ ^-To 

;np^>, -OH, -O-R 0 , -O-CO-R 0 , -NH 2 , -NR 6 -R\-CN, -N0 2 , -CHO, - 
CONH2 > -CO-NR 6 -RV -C0 2 H, -C0 2 -R°, -CO-R 0 , -NR 6 -CO-R\ -NR 6 -CO 2 -R 0 , - 
O-CO-NR 6 -R 0 , -SH, -S(0) p -R\ -S(0) 2 -NH 2 , -S(O) 2 -NR 6 -R 0 , -NR 6 -S(O) 2 -R 0 N - 
R 00 -O-CO-R° , -R 00 -NR 6 -R° , -R°'°-CN , -R 00 -CONH 2 % -R 00 -CO-NR 6 -R° , -R 00 - 
C0 2 H, -R 00 -CO 2 -R°, -R 00 -CO-R\ -R 00 -NR 6 -CO-R\ -R 00 -NR 6 -CO 2 -R°, -R 00 -O-CO- 

1 



\z. =j w. a 



ngtfcfc, {g^T/l^/K -OH, -0-R 0 , -NH 2 , -NR 6 -R° Slt^^-^y (=0) ^ h ft 



R° : |H— f L<;«SVMci^oT, -OH, -O-Cw T/V^/V, -NH 2 , -NR fi -C, 4 T 



R 



6 : ID— «Sv^; 



R 00 : ^t<(ii:v^cl^ot, ; 
p : 0, 1 Xf*2 ; 
n : 0, 1 Xf*2 ; 
m : 0 Xte 1 ; 

R 1 RXf R 8 : m— XteSV^mfroT, -H, -R° N ^n^y, -OH, -O-R 0 , -NH 2 , 
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-NR 6 -R°, -NR 6 -CO-R° N -O-R 00 -OEU -O-R 00 -O-R\ V^nT/V^/K *a^Htf&fP 
^vM, ifcV^ R 7 RTf R 8 flS— #£ftoTs -tf-^y (=0) N =N-OH, =N-OR° 

ifeWi R 7 ^U« R 8 ^— ^iftot, -CK -S(0) p -, -NR 6 -&t^-CONR 6 -^b^5l¥ 

Z : -NH- ; 

R 3 : -HXIiR 0 ; 

R 4 RXIR 5 : m— JXteSW^ftoT, -H, -R°, -CO 2 -R 0 , -CO-R 0 , l£WiR 4 ;&. 

t^R 5 ^— #:t^oT2ffiSlrML, R 4 ^R 5 /^^bTV^-N-C-Z-X^ £ 

J;< N Si 5 Iitt«T;^;K -OH, -0-R 0 . -NH 2 , -NR 6 -R<\ 3tt*rf-^y 

(=o) a>e>&5 i~2#ic»M^s-es^§tbTv>T% «tv\, eat urns,,) 
rfMTvvy-^/K] turn c 2 . 6 ©r^y-^/^-^^ 0*L<tef~/K 

TU/K l-^n^yv, .fy^n^^/K l-y^^/K 2-y^~/k&7j* 3-y s ^ = 
(i N ^~/K 2-y°cit 0 m/K l-y^-/K 2-^~/K 3-y*^~ 

r^ynT/V^r/Vj t Ltlis ^^Sr^bTl^T^ <£V^ C3-10 ^ 13 T/V^r 
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Tif^~/K ^Ti£/^~/K ^e/v^U— ;v s ft^*!)^W7h7t Kn 

r-O-, -S(0) p -, -NR 6 -^U«-CONR 6 -^^ b*5H±!5 1 ~ 2 f@ <D 2 {ffi 

-T/l-^V^(D^4>X«^^i--0- > -S(0)p-, -NR 6 -S.t^-CONR 6 -^b^6^J: 0 51 

i 2 TO^A£*LfcS£*1- 0 Mx.«> -(CH 2 ) 2 -, -(CH 2 ) 3 - 

s -(CH 2 ) 4 -, -(CH 2 ) 3 -CK -(CH 2 ) 2 -0-(CH 2 ) 2 -, -(CH 2 ) 2 -S(0)-(CH 2 ) 2 -, -(CH 2 ) 2 -N(CH 3 )- 
(CH 2 ) 2 -. -0-(CH 2 ) 2 -CK -S-(CH 2 ) 2 -S-, -CH 2 -S-CH 2 -, Xfe CH 2 CONHCH 2 -^CQS^S 
mfbtl, &t t < tt-(CH 2 ) 4 -, -S-(CH 2 ) 2 -S-, -(CH 2 ) 2 -0-(CH 2 ) 2 -, X«-(CH 2 ) 3 -0- 

W&k. *c&t, fESK ynt'tyil, v-^ry^ n/N^^ 
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t>t^T^$tl5o ^©7°p K7 7^eMt6ltLT!t Prog.Med. 



5:2157-2161(1985)^fB«^il,'CV^§X4 3 0JII*^199O^flJ rg^ B B P 0|fl5ij f 7 



IB. 



(5-HT2B51tRW^fei:^^#l) RS-127445 : W09744326, LY-266097 : 
J.Med.Chem. (1996) 39, 2773-2780, SB-200646 : J. Med. Chem.(1993) 36, 1104, SB- 
204741 : J. Med. Chem. (1995) 38, 855, SB-206553 : J. Med. Chem. (1996) 39, 2773, 
EGIS-7625 : W0199744334, 4-(^^"^L < fii? U J ^^-^^.9.^ ]) *f"S)\* 
V v'yXfiT^ U v> ^it^f* : US2003166672, 2-^T^r^/—;^T ^ ^ 



WO2003068226, 2-^7y^T^ ^fi2$#: : WO2003068227 o 

(5-HT 7 31tXlftt£37l'fk'8-#0 DR-4004 : J. Med. Chem. (1999) 42, 533, SB-269970 : 
J. Med. Chem. (2000) 43, 342-345, SB-691673 : Bioorg.Med.Chem. (2003) 13, 1055- 
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* 

1058, J h !)7/^if : Bioorg.Med.Chem. (2004) 14, 4245-4248, 7^7 
Th7!i ^W^it : J.Med.Chem. (2004) 47, 3927-3930. i^ijffls: : 

J.Med.Chem. (2004) 47, 3927-3930, 11-7 =c ~ ;V7^ /V7 W ^fl^f* : 
J.Med.Chem. (2001) 44, 1337-1340 o 

<5 0 




Z (2) 




(1) ( I ) 

;vfl< fi-0-p- h;vxy^/v'*^.;vf ©EIS^/Tta) 



s: (i) tvT^sft^ (ot, (i) tm-r) \*s 

« 

•^osjcsiifefl^^fcs (i) ^§Wft^^7-;y« (2) 

t 

i 

x.itMM^mA 1977 ^fU r^^^^itmj mim *i/s<?&<Dfc¥ iv 

-mm 





( I a) 



(lb) 



ft 



(I) *K -CR 7 R 8 -^-CH(0H)--e^^tb^'fb^(Ib)« N MS 



yi/#-/^-efe^^^^#i (la) Sr»7nKJE& tett"*"- £ ± 5 SSlati-S - t 

§ 0 3§ Tt; ,££ fc£ > ^!| x. ^ T Comprehensive Organic Transformations J 
(1989 ££ N VCH Publishers, Inc. ) fB*c<£> LT^fttS £ t 5 0 
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ttSJ^IWPHT? N SU*K:S^-f-5£ iSr^-TSo 0*b<tt, &9m<0'*>(*T 



^mmztetf zmviffit?: 5-ht 2B su 5 5-ht 7 ^mt— wfeffiM^^i&ft t-t 
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mm, m&mm<D^m%L v&Amm^£%imn&^<D\,^ti(Djfmx& 
*mwfc£%mn&^<Dfr®<vmfcU!&mb ut«, mm, mm, w^j^a* 

x « %m fe&m ^ «fc t> w l < =i —7 s - > m xwm b t 

r i 

sp^ofc^^^f«^(i, ^ij^tfp^$tbs?L^j N mm, mmm, ^ 

RT^b^I, Mffl£!k S®^b^IoJ:5*«lb^ -#mL MVkftk J?Wm, 

mm, mmm, %<mh &nm. %mtm, mm^mi^^x-h ^\ 

H-^o r5-HT 2 B iliRWf^fel'fh^tlJ ^.t^m— fife^-© l"5-HT 7 
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xmjj\^± 4§-& (D Wn^9)i * o 15 HI ^ #3 1 ^ T , * ^ mfc fcfo C T3SH^ 

*^ji<^sg^i#s^ 5-ht 2B ^^ 5-HT7 m&mt^it 

ftt^ffc^O. 001^b50mg/kg, ^KttO. 01~30mg/ 
kg, 5W?tb<«, 0. 0 5~10mg/kg^ N ilt^^tlSi^ 1 
0 Og^til f^fi^fc OOOlHlOmg/kg, ^ b < « 0 . 

0 0 1 — 1. Omg/k g^s^tb^tbaiStffct), rttSr 1 0 1 HIBM^^lEliJ: 

$Sat##^J 1-a 

/^-^-i^/A-^^y^ h 3r#fc 0 FAB-MS : 313 (M+H) + 0 
®*5£#%0!l 1-b 

' s^cc^/P ^—jV-lA-v'X jV-fc^ri/y*- V <D ^ ? / ~- /V^-lfcZ: , 

1M TfcSfe-fb^" h V $J*7kW-Wi'V&kmir& r £: «fc t) s 2'-y f;Hf7a=;U2,4-^ 

#/V7j^^3r#fc 0 FAB-MS : 257 (M+H) + 0 

1-c 

2 --y f;!/t*7x^-2,4-^^^yi^^ y y y^<£T\ r. ^ ^ «t d , 

5_y ^7^-9-^-^ y-9H--7/l/^-l/>--2-7Jyl/7H^^^#feo FAB-MS : 239 (M+H) + Q 
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[FAB-MS : 267 (M+H) + b RTf^^Jl- 8-p< ^/V-9-^~^r y-9H-7/V^" 
jj* ^ 5/ ^ — h [FAB-MS : 267 (M+H) + ] & % # # 0 ' 
$SJ5£##0!l 3 

1-a <h IrI^Uc LTif/V 3-^ n n-2'-^/V^/l^t:^rc^/V-4-^/V/^ 
dr v- 7 — h £f §^3t b fc Q FAB-MS : 288 (M)" Q 

U y ^^~tK^^ h y !7^s 2-7 ! f/l'-2-7*Tyil:^ tert-^y S — >V—T 

/K^/V) bf^ 31 ^/W2-77/V^ ^B£2r#7t 0 FAB-MS : 305 (M+H) + D 

SXm-ZM&^M l-c &^S^#%M 2 £ IrTO- Ltxf/P 1-y n n-9-^-=3r 
y-9H-y/^ V- ;V-&3cZ/ "7— b [FAB-MS : 287 (M+H) + b Rt^^/V 3-^ 
n y-9H-^7V^-l^> / -2-77 7V^^rv'^— h [FAB-MS : 287 (M+H)" 1 "]^ 

4-a 

9-t^y-9H-7/l'tl/y-2-*/l'*>t^ f /HI f 7 ^ THF -20°C 
~0°C7?Sj^$-1i:5 £ t K «fc <9 x 9-fc Kn =3ri/-9-y ^•/V-9H-y/^l^y-2-^7/^# 
^^Sr#fc 0 FAB-MS : 239 (M-H)"„ 

4-b 

3 V i t y ^/V t & DMF "fT*. ^fi^J^^-tir^-if-J: <9, ^f/V 9-t Kn 
dr^-9-/- ^/l^-9H-y /P^-l> >--2-^7/V^^--y 7— b§:#^ 0 FAB-MS : 255 (M+H) + 0 
M&0^W 4-c 

y 9- 1 Kn^r -y-9- y 5W-9H- 7 A>0r U V-2-# > ^ — J. £ figgggg: 
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^^-9^7/1/^-1/^-2-^7/^^=^^^— h £r#fdc FAB-MS : 269 (M+H) + Q 

mmm^m 5 

y^/V 9-t Kp ^/V-9H-7/V^- vy-2-^;^^^7- h izjc^b 
thy <7>^> p< h^v-^^/V^ n y KiS: DMF SSi-T^JS * * 5 £ £ \zl X 

•9, t^/p 9-t< h ^/V-9-^ ^-/V-9H-7/V^ 1/^-2-^/1/^=^^7— h 
#7Co FAB-MS : 298 (M) + 0 
®J5£#%0!I 6-a 

THF 3- ^ p n y p y-l-t-;H: ^ f v ^ A ^ n ^ KSrf^fflS 

1^31 (ClMg(CH 2 ) 3 OMgBr) &H$!lbfco ^fo&Mlt^^M 4-a i ^It LT 9- 
^-=3f y^H-^/l/^-l/^-^/V^V^^Rj^^^rrt^, #fetbfc 9-t 

tic «£ «9 , y^/v ^tKn^^-tK^^ptVv- 

9H-7/V^-l/>'-2-^7/l/^>v'7— h £r#fc 0 FAB-MS : 297 (M-H)"o 

6-b 

9-t Kndf-v--9-t: F=*r ^p t°/V-9H-7/V^- U^-2-^71/^^^^ — 

7^/V 4',5'-> ? t Kn -3'H-^ t° n V y-9,2'-7 7 y]-2-^^^>^7 - b 
£r#fc 0 FAB-MS : 281 (M+H) + D 
®Ji£#%09 7-a 

t^/V- 8-^ ^/l/^-^-^y^H-^/V-^-l/^^-^/l/^^rv/^— h i N-^n^7 

M^c^y—Y Sr#fc 0 EI-MS : 330 (M)\ 332 (M+2) + 0 
3BJai##M 7-b 

y ^-/l/ 8- 7* o ^ ^ f ^ y -9H- 7 1 1/ y -2-^ ;W 7 - h <b v 5 ^ 

f ;V7 ^ y (2M, * # ; — ;vmm , &iWt%V$J»k& THF * N gja-CR^$ 

^^-/w 8-^^ f ^ / ^ f ;v-9-t^ y-9H-7/vt vy-2- 
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^/VTtfdrv'^— h lr#fc 0 FAB-MS : 296 (M+H) + Q 
$Bt##M 8-a 

^yV-p-^^y-PH-^/^^l/^^-^/l/^^iy^-- b^#fc 0 FAB-MS : 311 (M+H) + G 
§^g###!j 8-b 

y 8-Tir y ^•/l^-9-^- d ry-9H-^77V^- Vi/-2-^7/^^=¥V7— f t 

$m.t>v yA^yyy — /^-thf >t\ s^^a&^sr^fciJ;^ y^/v 

8-t df- v/^ ^/l/-9-^-^r y-9H-7/V /^/K^t/ 7-- h £r#fc 0 FAB- 
MS : 269 (M+H) + 0 

m&^M 8-c 

^/V 8-y b^ixy ^/V--9-^-= 3 f y-9H-y/V^-l^^-2-^7/V^=¥v / ^— h^r#fc 0 
FAB-MS : 283 (M+H) + Q 

9 

r 

, y ^F-/V . 9-^-= 3 ry-9H-7/V^-l/^-2-^7/V^^rv / 7— b t7k^ib^ h P y 

A^y y y— /vt> s ^i.-^^$.^rT^;/v^^/vS^3S7Gbfc^, nbfit^t 

£{£«fc?K y ^71^ 9-y/V^-n-9H-y/V^-l/^-2-^7/l^^= 3 r^7— b ?r#fcc 
FAB-MS : 243 (M+H) + Q 

10 

/!/ ^ t'P [1,3- y =7 ls-2,9'-7 JV^T l^y]-2'-^;H^f V 9— h £r#fc 0 
FAB-MS : 3 1 1 (M+H) + D 

11 

yn tW 9-^-= 3 ry-9H-y/V^-l/^-2-^7/V/jf^rv'7— b t 3r;V h^BBis* 9vK 
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9,9- v 5 ^ h ^ ^-9H- 7 ;V 1 1/ /V#> 7 ^- h £r#fc 0 FAB-MS : 313 

(M+H) + 0 

m&^¥\ 12 

5'-7/l/^-n ^ \fu[\,3--J^-^T : 7 >--2,9'-7/V^-l/i/]-2'-^7 7V^^Ht^#fc 0 ESI- 
MS : 317(M-H)- 0 
$J5£##M 13-a 

^^/V 9-^-= 3 ry-9H-7/V^l/^-2-^7 7l-^^r->-^— hit Kn^W^ 
m^i^rty v^t^-C, ^il7eKJ& & 5 - £ <fc ?K ^ (9EZ)-9-t Kn 

dfW 5 7 -9H-7 /l'^- 1/ y-2-* /V-*' ^ 7 - h £#fc 0 FAB-MS : 254 (M+H) + D 
M&^M 13-b 

^ (9EZ)-9- 1 KP^^y -9H- "7 ^ i/-2-# /V/J? =3r 7 — h % 

^rf-y^, 7Xi^7y^#H^r> io%^y v^i^m, ^TKi^r^a-rsr ^ tw 

FAB-MS : 282 (M+H) + 0 

M^^M 14-a ■ 

^/n^t^i^i n-/f;VP ^ A(1.58M N ^^^l/Wi-W.) b ~& THF 

78°c-e\KJ££*fcfL ^n^y^yy© thf ^?r^px. n ^tt^^^-^s 

ZLbteXy, ^=-7V-2-s( ;V*y? /V£r#7c 0 EI-MS : 238 (M) + D 

§S*3£#^M 14-b 

^J;t9 N ^. tnfix^ n^^^ V-l,9'-y/V^-W^]^#fc 0 EI-MS : 220 (M) + 0 

14-c 

7xt°P[^7 ^^>^y-l ) 9'-7;^t^y]^ffiV^ N J. Am. Chem. Soc., 80, 
4327(1958)fBtt077fe7:\ ~? n J^ik&ff 5 iifci^ 2'-^ n t° p [ n 
y^ y-l,9'-y7l/^-l/y]^#7h 0 EI-MS : 298(M)\ 300 (M+2) + D 
14-d 

2'-7/n^e^ fn[^y y-i,9'-:7/i^-l/y] i W^ilHi: 4: DMF ?JP 
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^ h !) ;V^#fc 0 ESI-MS : 246 (M+H) + 0 

14-e 

-O-^ ^-l^'-^/l^^-l/^^'-^/V/^^^^r^fCo ESI-MS : 263 (M+H) + D 

$^###1J 14-a r^I^tc:SJ^^fT>\ 4-(4'-7« ^/Vtr7^^^-2--T/V)^ t K 
n-2H-t°^^-4-^— /^[EI-MS : 268 (M) + ]^r#7tm, 14-b £ b 

t 2-^ f ;L'-2',3',5',6'-7 h 7 t Kp ^ [7 /VJr W>--9,4'-fc 0 7 V] [ESI-MS : 251 



2'-^^^^^^— h ESI-MS : 295 (M+H) + D 

16-a 

9H-:7A'3}-^^-9,9-vV/V^ ; y ^ 7-/1/ i: y ^ ^7jVyfr=- P y h\ hy^ 

^-9,9- /Vv 5 y ^ W ^ >M ^ y^/V/ft^— h £#fc 0 EI-MS : 382 (M) + D 
$SG£##0!I 16-b 

9H- 7 /VJrUZ/ -9,9-^/1^ 7 f-Uf i? 7 ^ V^/V^ h 3 r^flS**- b V 

9 5 9-t^(3— K7 ^■/v)-9H-7/^^-v>'^r#fco r-frSr^^ y — /vtps »iT> 



(EI-MS : 192 (M) + ) Q SkWiW^^M 14-c~14-e t I^^IJC. LT^ t"n[y^ n 
/-Z^-l^-? /V^r U>-]-2'-2> /^^^^Mis: LTho ESI-MS : 235 (M-H)"o 
gSJ3£#3f0»J 17-a 

2-^n^-9H-7 7 /V^-l^>-S.t) ? [(2-y dpx h 3ri/)y ^VV^^if V ^ £ N tert-'T* 
b^rv'TJ y 17 ^^T^ DMSO T^PiftTSi^ ^-frS^l^^J;^, 9,9- hT* [2- 
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(-< y /l/]^-^ P ^-9H-7^t U V FAB-MS : 535 (M+Na) + , 
537 (M+2+Na) + 0 

9,9- tf x [2-(^< y^/vt^^^f /Kl -2- :/ n -9H- ^/l^^^GO:/^^^^ §g 



4-b ^ |WJ^<^^^^/Hb^^ft5 r t^J;i9, ^^/v 9,9- ^^-(^^vv^ 

df- 5VV]-9H- 7 /V^- 1> >--2-# /^>^7-b^lf:o FAB-MS : 507 (M+H) + c 
MM^^m 17-c 

^^/v 9,9- tf ^ [2-(X>- -J/v^r^ 1^)^-^ ;vy9li-y 1/ >--2-^/V^^v^^^- 

££fc<fctK Ji^/V 9,9-t^(2- 1 Ko ^r^^^-/l^)-9H-7/V^-l-'> / -2-^7/V^ :3 r 
h3r#fc (FAB-MS : 327(M+H) + ) 0 #btl^[^#3<> p- = 

UK ^hfht^it^m t y f/vr s: ^(4o%t< * y — y *7 

V^-9,4'-t°^ <J v^]-2-;*7/l^df — b £#fc 0 APCI : 308 (M+H) + D 
$^t#^#!J 18-a 

ff-iv 9n-7;V$-vl/-2-$J7Vi$3ci/ : 7— b^t^^/VAT/t^t: K££r> 
^- b y >7^rc b^v^ K^feT^ DMSO rp~<:^WVfc)fc£"&&Z- bK£.<9 , 
7V 9,9- fcf * ( t Kn^y^ ^ A-)-9H- 1/ ^-2-^7/1//^ 3r 9 — b £r#fc 0 

FAB-MS : 284 (M) + D 

18-b 

' 1/ V-2-# y V ?K =3f- v- 9 — h £r # fc 0 FAB-MS : 5 1 3 (M+H) + Q 
^3t##f!ll9 

4-7^ b7t K n -2H- fc° 9 ^/V-v y^-^^P !i K (4-^ n n 7" b 7 t F n - 
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2H- 1° y > t ~? is^J* e>il) 1 y-9H-7/v^- v ^-2-77 /vaj? 

4- 4 jVy.9R-7 As* 1/^-2-77/V/Jf >^[FAB-MS : 309 (M-H)"] i: b y a^/^v^ ^ 
MJ 7/W^-ng^4 3 -e^S.-eKJ^$*^) - £ 9\ 9-(7 h 7 t Kn-2H-t°^ 
V^-^/V^H-^/^^-^^^-^/V/^^^^r^tfCo FAB-MS : 291 (M-H)" 0 
Mit##M20 

9_ t Kn^r ^ *7 fc K n " 2H " b ° ^ ^-4--f ;V)-9H.-7 /V^r \s l/-2-$> /Waff 

£6M*£^£ Sr^^ri^^tfCiP^TK^^^rS - J: 5 , 9-Cr h7t Kn- 

4H-t°7>--4-^ y v^V)-9H-7/V^-l/^-2-^/V^V^Sr#fc 0 FAB-MS : 294 (M) + G 
^3t#^M21-a 

2-^/l/^-n-6-^ b ct^^^yv b y ^/V^n^ ^^^/V*^— b i4-^f/l-7 

nt'7x ^/V[FAB-MS : 232 (M+H) + ] ^©^hoS ^r^Mil7C b(6- 7 ;v^r 

n-^.^^-;V\fy zr.=^;V-2-y( ;V)T % ^[EI-MS : 201 (M)*]^^^, £ kfciFf K 
K^£rfTV\ 2-^n^-6--7/V^-o-4'-^ f;Hf7i- /V^#fc 0 EI-MS : 
266 (M) + , 268 (M) + D 
3gB£#%M21-b 

^f/HJf 7^ (1.48M, -<^^Y$) $rJBV^$J3£#%0!ll4-a£ mWZ- 
,Rj£^fT&V\ 4-(6-7/^n-4'-^^7^tr^^— /V-2--T /V)-^ b 7 t Kn-2H-t°7 
V_4-^— /1/[EI-MS : 286 (M) + ]^r#, M(cMat##Ml4-b^ P« SOS £r ?T ft V \ 

5- :7/l^n-2-y fW-2',3',5',6'-^ h7t Kn^t'np/Vtwy-^'-t^y]^ 
fc 0 FAB-MS : 268 (M) + 0 

^it##M21-c 

5-7/^ n -2-^ ^vV--2',3\5\6'-7" b 7 t Kn ^ [7/^1/^-9,4'- V]. 

n-7^^^^^7^ 5 k&tj^'-t tf*^ y?^v — b y /v^ra^it^-e 

J: *9 . 5-7/VtP-2',3',5' ; 6'-7f7t Kn * t°n lx^-9,4'-t: 0 7 ^]-2-7J 

/V^T/^t K [FAB-MS : 283 (M+H) + ] £r#fc 0 - tfMk-oi^&N i§^*^"7- 
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i 

h y A,' V ^m~7kmi- hV V ^ £ s tert-^ y —/V- 

• 1 

2\3',5\6'-^ F7t Kn^ t'niy/Vtvy-^'-t'y >-]-2-^7V#>-M^#7c 0 

FAB-MS : 299 (M+H) + 0 

m_bOM5t##M^IH^^UT®it##^!l 22—111 0{bl^£f$^tb7c 0 

b©«^^#lll^f4^^#fB Table 1~6 ^1~ 0 
SSt^J 1 

5-7 J^iTX2-9-^-^y -9H-7 ;V7»r^>-2-$) /V/J^SI 400 mg CO DMF 20 ml 

i 

CDI 402 mg &;&P&, 50°C(c:T 1 B#RSflH$Lfc 0 ^X-v 5 ^ 
/V^-n^.^-df-y^H-^/^v-^^-^/^^^ri^^ K 434 mg &M&MVfb UT#fc 0 

gatfli 2 

(DMF) 60 ml^^^, l,l'-#^^— 5 ^V— 2.67 gSriP^U ^ig.^ 
' T2.25H#Fe9ti#bfCo ^O^Sr^T^v^ ^^^7.16 gODMF 20 ml?#$f(- 

9H-^7V^-V>--2-^7^^=3ri7-5: K3.00 g£H"feHK£ i ITifc, 

M3sM 3 

N-(^7 ^ 7 ^ f W y)-9- 1 y -9H- U y -2-tJ t $ K 400 mg CO 
y * y — 10 ml yfcafrfb* h y ^ 110 mg ^AP^L N SJiT? 1 B# 

tirft bfcHf*^^^ y — /V 30 ml L , 4M Jfe-ffcTkSf-l^lft^^/V'SSS 0.2 

ml SrAP^, ^iat? 1.5 H#fMm#bfc 0 £Cfc@#:&»&U N-(S?T ^yf^ 
^)-9-t Kn^v--9H-7/P-^-I/^-2-^7/^^^i7-^ KifrBfeStt 380 mg £r 6 "fe HI £ 

* i 
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N-(5?7 5 7 ^^l/V)-9-t: Kn^-v^-9H-^/V^-^^-2-^7/V7}<^i^^ K 480 mg 



- (v-y #<7vV 60, 7 # 
y^/^nn^A) - t \ZL £ 19 , 9-7 n a -N-Cv'T 5 7 7 f- U 

^)-9H- 7 ?V$r 1^^-2-^7/1/^ ^ri^ 5 K 155 mg £r#fd 0 
5 

1 £ IH^^ UTi^at bfc tert-7^/1- (2-{[(v>T 5 7 7 f-lsl/yr 5/]* 
/P^^/V}-^-^/!/^-!/^^-^/!/)^/^^-- h 170 mg CO 7 7 7 — flsW&L 10 ml 
4M mt7km-Bm^/^MW 2 ml Sr^Px., 60°CT? 20 #^#Ufc 0 

y-N-(^7 57 ^^u>-ym-y/u^ru>--2-^^^^-f-^ K 2 i^ggJi: 83 mg 



ij 6 



N-(S?T 5/7 ^W^)-9,9-t^({[tert-^^-/K> ? ^ ^VV)-^ P /^]^"=¥i/}7 ^vl>)- 
9H- 7 /V^" 1/ ^-2-# /V-^ ^ f - 5 K 490 mg CO 7 & 7 5 ml \Z. „ 4M J&ffczk 

nt-7^7— mi sr^p^ Mt? 2 ^mmw^tco mm^^i^, wm 



m^m 7 



250 mg teWtt 



N-(S?T5: 7 7^-l/^)-8-t Kn ^v- 7 ^/V-9-^-^y -9H- 7 -2-% 
^ 5 K 55 mg (D t° y v>>1#r$ 3 mUC N t K n ^ ^7 ^ I'ifcifelft 20 mg » 



f££r7 n-^ h 1^5/7^(7 ^7^/7 n n *yVA)T?J^3K"t"5 - £ «t t> s 
(9EZ)-N-(v ? T 5 7 7 f I/y)-9-t Ko^ v-'-Y 5 7 -8-fc Ko^7^ ^/V-9H- 7 fr-Jr 
l/^-2-^7/V^=¥f-5 K 14 mg ^fi-feHft:^ LT#fc 0 
$!3£0!l 8 

N-Ci/T 5 7 7 ^ Kn ^ ^^H-^/l^l^^-^/l^^^ 5 K 470 mg 

DMF 8 ml Scl, (2R)-2-[(tert-^ h 3f i/U As-R—JVyr 5 7]-3-^^7^7 
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^420 mg, l-[3-(^^ 5 J)^^ h°;V]-3-xf i?4 5 F 400 mg 4- 

(N,N-^y f/V'T 5 S)\? V 22 mg £7JR;L, ^&^,1«ti# bfc 0 ^$£3:^* 

(v'-y^^W 60, -eft#brh 0 %htlf-4k& 

m 270 mg Sr^y — 10 ml 4M *&^7K3#-S1^^^/W#$? 2 ml 

s^n*., 40°c-e«^#b7c o mm&^^m, 2-:/n^v — 5 

^ £ H:i 9 , 9-t Kn ^rv--N-[(2EZ,4S)-4-W 7 7°^ t°/P-5-^-^ y-f 5; U ^-2- 

-f y : f>-m-'7/\'3ri<'>'-2-$);vi$%--yr* VMWM. 30 mg £r#fc 0 

i 

JfT — i?^ 1. 38g (D DMF 8 ml b V >7^y h^v 7 K©^ ^7 — 

/Vm-W. (28%) 2.99 ml ^P^L S MM.X> 1 ^ra*#b7h 0 ^ O^I&^^A' 6- 
y ^/V-9-^-^y-9H-77^W^-2-^7/^^^i/7^- b 350 mg <D DMF 4 ml 
Jfli, 100°C^T 3 H#ra»#b7c 0 ^l£7?$C#rU ^«rW*^ y ^ y — /K 

tK, imtK^^- mj i7^.7jc^^px., ^ftbbfcgif^y y y-/v5 mi-cgfe^ 
b, n-Cv^t s; y y ^ v^)-6-y ^/v-9-^-^-y-9H-^/v^- w-2-^7/v^^i?-5: 

K 215 mg %M&M$t Lt#fc„ 

&±©$^#J£[^fcbT$£g0!l 10-110 <D^-8^£r§g3tb7c 0 -?:tLfe(D#3t 
^^S^lfttt^^fB Table 7~18 ^1~ 0 ^fc s ^13 Table 19 Table 20 

pifh ^WB^f^SSBt^iJ 56a JAtJ* 56b N 60a RXI 60b N 78a ^StTJ 5 78b CO 6 ib&Hfol^ 
V±^i^ft bT3^5tbfc3^5tM 56, 60RTF77 (D&ik&m*%^Wi'&Ji 7 

$SB£0!I 56a TAt^ 56b 

-fM# : CHIRALPAK AD-H, #fsWS : y * J ~/V/i?^/UT ^ > 0 
60a JBlX$ 60b 
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t^*7A : CHIRALPAK OJ, : x^y-/W^xW^, 

78a XV 78b 

^JB;fr 7 ^ : CHIRALPAK AD-H, : — t^/x^ / — /W h y ^^/V-T 5; 

§5B£0!I 111 

2-7^ ;4<4-7;>tnt7 h-l-^/U)-6-4 V7°n tWk'y 5; (J^T RS- 
127445 i:BtfBi-5) SrSUR^W^ 97/44326 #<2f»|B<ft©^feH: «t 19 , ^fc(R)- 
3-(2-(2-(4-^ ^^-l-^7^)^^/V)t 0 n U v^-l-jx/l//^/^^^/ — /V 

SB-269970 ^B&fB-f-S)' SrSIS^BBH' 97/48681 #^*RIBift©^fe^ «t 19 , 

Me : Et : J^/K Bu : / /W/l^^/K REx : $ga£##0!|#-^§\ 

Ex : $tf£0!l#-J§\ Cmp : fc^#-i§\ RSyn^VSyn : filj&fe HlfifcR:®! 
3tbfcM3t#«!j#^V^M#-^^^-ro), Str : IS3t^, Sal : i& («|B 
t: 7^ — flc ; HC1 : Sfc^ifr ; t^ttM^O^Mb^^L, ^Jtll 2HC1 & 
-tlt*f*t5 0 )> Dat : i^S^^^tt^ (FAB : FAB-MS, ESI : ESI-MS, 
EI : ELMS, NMR : WtMf$.&v& X ^< ? V /V (DMSO-d 6 , TMS rtSBfifJp) <DtfM 

^i^T^lE-^teffii&M^ n-^ F^y7^- \t J;S5>*f^#Sr^*f-o ProcA : 
(*7A : CHIRALPAK AD-H[0.46 cm I.D. x25 cm], ^tftfB, ^ 9 S — 
5: l/ = 100/0.1, : 0.5 ml/min, MM : 20°C, : 260 nM), 

Proc.B : (#7 A : CHIRALPAK OJ[0.46 cm I.D. x25 cm], ^tWS, /W 
^oc^/VT5; >- = 100/0.1, $5jS : 0.3 ml/min, *@J£ : 40°C, : 264 nM), 

Proc.C : (*7A : CHIRALPAK AD-H [0.46 cm I.D. x25 cm], ^ItlfB, ^^ri^^ 
/x^y — yW h y zcf-fVT 5; >- = 50/50/0.05, ^53$ : 1.0 ml/min, j&gf : 25°C, 
Jfc : 257 nM) 0 
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Table 1 




REx 


RSvn i 


R 1 


R 10 


Dat 


99 


1 -a 


2'-F 


-Et 


ESI : 317 (M+H) + 


91 ' 


1 -a 


3'-F 


-Et 


FAB : 317(M+H) + 


94 


1-a 


4'-F 


-Et 


FAB : 317(M+H) + 


25 


1-a 


2'-Cl 


-Et 


FAB : 333 (M+H) + 


26 


1-a 


3' -CI 


-Et 


FAB : 333 (M+H) + 


97 


1-a 


4' -CI 


-Et 


FAB : 333 (M+H) + 


28 


1-a 


3 '-Me 


-Et 


FAB : 313 (M+H) + 


29 


1-a 


3'-OMe 


-Et 


FAB : 328 (M) + 




1-a 


4'-OMe 


-Et 


FAB : 329 (M+H) + 


1 31 

-J A. 


1-a 


2'-Et 


-Et 


ESI : 327 (M+H) + 


19 


1-a 


2'-CF 3 


-Et 


FAB : 367 (M+H) + 


11 

J J 


1-a 


2'-F, 5 '-Me 


-Et 


ESI : 331 (M+H) + 


14 


1-a 


2 '-Me, 5 '-Me 


-Et 


ESI : 327 (M+H) + 


IS 


1-b 

JL 


2'-F 


-H 


FAB : 261 (M+H) + 


16 


1-b 


3'-F 


-H 


FAB : 259 (M-H)" 


17 


1-b 


4'-F 


-H 


FAB : 261 (M+H) + 


' 38 


1-b 


2'-Cl 


-H 


FAB : 277 (M+H) + 


39 


1-b 


3' -CI 


-H 


FAB : 277 (M+H) + 


40 


1-b 


4'-Cl 


-H 


FAB : 277 (M+H) + 


41 


1-b 


3 '-Me 


-H 


FAB : 257 (M+H) + 


42 


1-b 


3'-OMe 


-H 


FAB : 271 (M-H)" 


43 


1-b 


4'-OMe 


-H 


FAB : 273 (M+H) + 


44 


1-b 


2'-Et 


-H 


FAB : 269 (M-H)" 


45 


1-b 


2'-CF 3 


-H 


FAB : 309 (M-H)" 


46 


1-b 


2'-F, 5 '-Me 


-H 


ESI : 273 (M-H)" 


47 


1-b 


2'-Me, 5 '-Me 


-H 


FAB : 269 (M-H)" 
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Table 2 




REx 


RSvn 


R 1 


R 2 


R 10 


Dat 


48 


1-c 


5-F 


-H 


-H 


FAB : 242 (M)" 




1-c 


7-F 


-H 


-H 


FAB : 243 (M+H) + 


50 


1-c 


8-F 


-H 


-H 


FAB : 243 (M+H) + 


51 


1-c 


5 -CI 


-H 


-H 


FAB : 259 (M+H) + 


. 52 


1-c 


7-C1 


-H 


-H 


FAB : 259 (M+H) + 


53 


1-c 


8-Me 


-H 


-H 


FAB : 239 (M+H) + 

v. / 


54 


1-c 


5-Et 


-H 


-H 


FAB : 25 1 (M-H) - 


55 


1-c 


5-CF 3 


-H 


-H 


FAB : 291 (M-HV 


56 


1-c 


7-OMe 


-H 


-H 


FAB : 255 (M+H) + 


57 


1-c 


5-F, 8-Me 


-H 


-H 


ESI : 255 (M-H)" 


58 


1-c 


5 -Me, 8-Me 


-H 


-H 


FAB : 25 1 (M-H)" 


59 


1-c 


-H 


1-C1 


-H 


FAB : 259 (M+H) + 


60 


1-c 


-H 


3 -CI 


-H 


FAB : 259 (M+H) + 


61 

\J A 


2 


5-F 


-H 


-Et 


FAB : 271 (M+H) + 


6? 


2 


8-F 


-H 


-Et 


FAB : 271 (M+H) + 


63 


2 


5 -Me 


-H 


-Me 


FAB : 253 (M+H) + 


64 


2 


6-OMe 


-H 


-Et 


FAB : 283 (M+H) + 


65 


2 


8-OMe 


-H 


-Et 


FAB : 283 (M+H) + 


66 


2 


-H 


1-C1 


-Et 


FAB : 287 (M+H) + 


67 


2 


-H 


3 -CI 


-Et 


FAB : 287 (M+H) + 


68 


4-b 


6-C1 


-H 


-CH 2 CH=CH 2 


FAB : 299 (M+H) + 


69 


4-b 


8-C1 


-H 


-CH 2 CH=CH 2 


FAB : 299 (M+H) + 


70 


7-b 


5-CH 2 NMe 2 


-H 


-Me 


FAB : 296 (M+H) + 


71 


8-a 


5-CH 2 OAc 


-H 


-Me 


FAB : 3 1 1 (M+H) + 


72 


8-c 


5-CH 2 OMe 


-H 


-Me 


FAB : 283 (M+H) + 
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Table 3 



5 




REx 


RSyn 


R 


R 


_ 0 

R 


R 


Dat 


73 


4-a 


-H 




r~\X T 

-OH 


T T 

-H 


•PAD . O CI /A A TT\ - 

FAB : 253 (M-H) 


7zt 


e -r~cL 


XX 


XJ ix 


-OH 

Wl X 


JL X 


FST • 281 nVT-HV 

JLvk_?X • £*\J JL ^JLVJL X X 1 


75 


4-a 


5-F 


-Me 


-OH 


-H 


FAB : 257 (M-H) - 


76 


4-a 


5-Me 


-Me 


-OH 


-H 


EI : 254 (M) + 


77 


4-a 


5-Et 


-Me 


-OH 


-H 


FAB : 267 (M-H)" 


78 


4-a 


5-CF 3 


-Me 


-OH 


-H 


FAB : 307 (M-H) - 


79 


4-a 


8-Me 


-Me 


-OH 


-H 


FAB : 253 (M-H) 


80 




j-r, o-JVLe 


-Me 


-Un 


TT 


pAd I z / 1 (JVl-ri) 


O 1 

81 


4-a 


C A A ^ O A An 

5-Me, 5 -Me 


-Me 




TT 

-ri 


Md . Zo/ (M-riJ 


82 


4-b 


-H 


-Et 


-OH 


-Me 


FAB : 269 (M+H) + 


83 


4-b 


5-F 


-Me 


-OH 


-Me 


EI : 272 (M) + 


84 


4-b 


8-Me 


-Me 


-OH 


-Me 


EI : 268 (M) + 


O J 


4-D 


U X ? O JLVXt/ 


-Me 


-OH 

X_/X X 


-Me 

JL V AW 


FAB -285 (M-HV 


86 


4— c 


T T 

-H 


-bt 


-OMe 


-Me 


rAB : 2oi (M+Ti) 


87 


4-c 


5-F 


-Me 


-OMe 


-Me 


FAB : 287 (M+H) + 


88 


4-c 


8-Me 


-Me 


-OMe 

* 


-Me 


FAB : 283 (M+H) + 


89 


4-c 


5-F, 8-Me 


-Me 


-OMe 


-Me 


FAB : 301 (M+H) + 


90 


5 


-H 


-Me 


-0(CH 2 ) 2 OMe 


-Me 


EI : 312 (M) + 


91 


7-b 


5-F, 
8-CH 2 -NMe 2 


-Me 


-OMe 


-Me 


FAB : 344 (M+H) + 


92 


7-b 


5-F, 

8- ly® 


-Me 


-OMe 


-Me 


FAB : 388 (M+H) + 


93 


14-e 


-H 


-CH 2 OMe 


-CH 2 OMe 


-H 


ESI : 297 (M-H)" 


94 


14-e 


-H 


-(CH 2 ) 2 OMe 


-(CH 2 ) 2 OMe 


-H 


ESI : 325 (M-H)" 


95 


14-e 


-H 


-(CH 2 ) 2 OBn 


-(CH 2 ) 2 OBn 


-H 


ESI : 477 (M-H)" 


96 


1-b 


-H 


-F 


-H 


-H 


FAB : 227 (M-H)" 
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Table 4 



97 


1-b 


-H 


-NHAc 


-H 


-H 


FAB : 268 (M+H) + 


98 


1-b 


-H 


-NHBOC 


-H 


-H 


FAB : 338 (M-H)~ 


99 


1-b 


-H 


-(CH 2 ) 3 OH 


-OH 


-H 


EI : 284 (M) + 


100 


1-b 


-H 


-CH 2 OTBS 


-CH2OTBS 




FAB : 499 (M+H) + 



Table 5 




REx 


RSyn 


R° 


R 1 


R 10 


Dat 


101 


13-a 


-H 


-F 


-H . 


FAB : 286 (M+H) + 


102 


13-a 


-Me 


-H 


-Pr 


FAB : 296 (M+H) + 



Table 6 




REx 


RSyn 


R 7 


R 8 


R 20 


Dat 

* 


103 


5 


-CH 2 OMe 


-CH 2 OMe 


-H 


ESI : 255 (M+H) + 


104 


14-b 


-(CH 2 ) 2 0(CH 2 ) 2 - 


-Me 


FAB : 251 (M+H) + 


105 


14-c 


-CH 2 OMe 


-CH 2 OMe 


-Br 


ESI : 332(M+H) + , 
334 (M+H+2) + 


106 


14-c 


-(CH 2 ) 2 OMe 


-(CH 2 ) 2 OMe 


-Br 


FAB : 361(M+H) + , 
363 (M+H+2) + 


107 


14-c 


-(CH 2 ) 2 - 


-Br 


EI : 270(M) + , 
272 (M+2r 


108 


14-d 


-CH 2 OMe 


-CH 2 OMe 


-CN 


ESI : 280 (M+H) + 


109 


14-d 


-(CH 2 ) 2 OMe 


-(CH 2 ) 2 OMe 


-CN 


ESI : 308 (M+H) + 


110 


14-d 


-(CH 2 ) 2 - 


-CN 


FAB : 218 (M+H) + 


111 


17-a 


-(CH 2 ) 2 OMe 


-(CH 2 ) 2 OMe 


-H 


FAB : 283 (M+H) + 
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Table 7 

8 Y 1 O l>,n 2 



Ex 


Syn 


i 

R 


Dat 


i 

± 


1 

X 


5-F 

^ X 


NMR : 7.45-7.55 (3H, m), 7.73 (1H, d,J= 7.3 Hz), 
8.36 (1H, s). ; FAB : 284 (M+H) + 


9 


? 


-H 

X X 


NMR : 7.42 (1H, t, J= 8.3 Hz), 7.62-7.67 (2H, m), 
8.31 (1H, s). ; FAB : 266 (M+H) + 


Q 


9 


6-Me 


NMR : 2.42 (3H, s), 7.22 (1H, d, J= 7.3 Hz), 8.29 
(1H, s). ; FAB : 280 (M+H) + 


10 

X \/ 


1 


7-F 

/ X 


NMR : 7.46-7.51 (2H, m), 8.28 (1H, dd, J= 7.8, 1.5 
Hz), 8.31 (1H, d, J= 1.2 Hz). ; FAB : 284 (M+H) + 


11 

X J. 


1 


8-F 

*J X 


NMR : 7.21 (1H, ddd, J= 9.8, 8.3, 2.5 Hz), 7.70 (1H, 
dd, J= 8.3, 5.3 Hz), 8.31 (1H, s). ; FAB : 284 (M+H) + 


12 


2 


1-C1 


NMR : 7.43 (1H, t, J= 6.8 Hz), 7.62-7.69 (3H, m), 
7.75(1H, d, J= 7.8 Hz). ; FAB : 300 (M+H) + 


13 


2 


3 -CI 


NMR : 7.44 (1H, t, J= 73 Hz), 7.79 (1H, s), 7.94(1H, 
s). ; FAB : 300 (M+H) + 


14 


2 


5 -CI 


NMR : 7.44 (1H, t, J= 7.8 Hz), 8.18 (1H, d, J= 7.8 
Hz), 8.37 (1H, d, J= 1.0 Hz). ; FAB : 300 (M+H) + 


15 


2 


7-C1 


NMR : 7.64 (1H, d, J= 1.9 Hz), 7.84-7.89 (2H, m), 
8.32 (1H, s). ; FAB : 300 (M+H) + 


16 

JL \J 


2 


5 -Me 


NMR : 2.61 (3H, s), 7.31 (1H, t, J= 7.6 Hz), 8.33 (1H, 
d, J= 0.9 Hz). ; FAB : 280 (M+H) + 


1 7 


2 


5-Et 

J X-/ L 


NMR : 1.29 (3H, t, J= 7.3 Hz), 7.36 (1H, t, J= 7.3 
Hz), 8.33 (1H, d, J= 1.4 Hz). ; FAB : 294 (M+H) + 


18 


2 


7-OMe 


NMR : 3.85 (3H, s), 7.69 (1H, d, J= 7.8 Hz), 8.26 
(1H, s). ; FAB : 296 (M+H) 


19 


9 


6-C1 


NMR : 7.64 (1H, d, J= 7.3 Hz), 8.02 (1H, d, J= 1.5 
Hz), 8:33(1H, s). ; FAB : 300 (M+H) + 


20 


9 


8-C1 


NMR : 7.40 (1H, d, J= 7.8 Hz), 7.63 (1H, t, J= 7.8 
Hz), 8.32(1H, s). ; FAB : 300 (M+H) + 


21 


9 


8-Me 


NMR : 2.56 (3H, s), 7.19 (1H, d, J= 7.8 Hz), 8.27 
(1H, s). ; FAB : 280 (M+H) + 


22 


9 


6-OMe 


NMR : 3.92 (3H, s), 6.90 (1H, dd, J= 8.3 Hz, 2.0 Hz), 
8.26-8.27 (2H, m). ; FAB : 296 (M+H) + 


23 


9 


8-OMe 


NMR : 3.91 (3H, s), 7.61 (1H, t, J= 8.1 Hz), 8.26 (1H, 
s). ; FAB : 296 (M+H) + 


24 


9 


5-CH 2 NMe 2 


NMR : 2.45 (6H, s), 3.66 (2H, s), 8.32 (1H, d, J= 1.0 
Hz). ; FAB : 323 (M+H) + 
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Table 8 



25 


9 


8-CH 2 NMe 2 


NMR : 2.21 (6H, s), 3.85 (2H, s), 8.25 (1H, d, J= 1.4 
Hz). ; FAB : 323 (M+H) + 


26 


9 


5-CH 2 OH 


NMR : 4.84 (2H, d, J= 4.4 Hz), 7.41 (1H, t, J= 7.4 
Hz), 8.32 (1H, d, J= 1.4 Hz). ; FAB : 296 (M+H) + 


27 


9 


8-CH2OH 


NMR : 4.94 (2H, d, J= 5.9 Hz), 7.55 flH, dd, J= 7.8, 
1.0 Hz), 8.25 (1H, s). ; FAB : 295 (My 


28 


9 


5-CH 2 OMe 


NMR : 3.42 (3H, s), 4.75 (2H, s), 8.34 (1H, d, J= 1.4 
Hz). ; FAB : 310 (M+H) + 


29 


9 


8-CH 2 OMe 


NMR : 3.40 (3H, s), 4.86 (2H, s), 8.26 (1H, s). ; FAB : 
310(M+H) + 



Table 9 




Ex 


Syn 


R 1 


Sal 


Dat 


3 


3. 


-H 


HC1 


NMR : 5.59 (1H, s), 7.40-7.49 (2H, m), 8.23-8.28 
(2H, m). ; FAB : 268 (M+H) + 


30 


3 


5-F , 


HC1 


NMR : 5.67 (1H, s), 7.30 (1H, t, J= 8.3 Hz), 8.28 
(1H, s). ; FAB : 286 (M+H) + 


31 


3 


7-F 




NMR : 5.49 (1H, d, J= 7.3 Hz), 7.18-7.26 (1H, 
m), 8.32 (1H, s). ; FAB : 286 (M+H) + 


32 


3 


8-F 




NMR : 5.48 (1H, d, J = 7.8 Hz), 7.14 (1H, ddd, J = 
9.8, 8.3, 2.4 Hz), 8.33 (1H, s). ; FAB : 286 (M+H) + 


33 


3 


1-C1 


HC1 


NMR : 5.67 (1H, s), 7.43-7.49 (2H, m), 7.65 (1H, 
dd, J= 6.3, 2.0 Hz). ; FAB : 302 (M+H) + 


34 


3 


3-C1 


HC1 


NMR : 5.56 (1H, s), 7.42-7.48 (2H, m), 8.13 (1H, 
s). ; FAB : 302 (M+H) + 


35 


3 


5-C1 


HC1 


NMR : 5.63 (1H, s), 7.65 (lH,d, J= 6.8 Hz), 8.29- 
8.31 (2H, m). ; FAB : 302 (M+H) + 


36 


3 


6-C1 


HC1 


NMR :5.59 (1H, s), 7.47 (1H, dd, J= 8.1, 1.7 Hz), 
8.08-8.10 (2H, m),. ; FAB : 302 (M+H) + 


37 


3 


7-C1 


HC1 


NMR : 5.59 (1H, d, J= 7.3 Hz), 7.65 (lH,s), 8.27 
(1H, s). ; FAB : 302 (M+H) + 


38 


3 


8-C1 


HC1 


NMR : 5.70 (1H, s), 7.49 (1H, t, J= 7.8 Hz), 8.25 
(1H, s). ; FAB : 302 (M+H) + 


39 


3 


5-Me 


HC1 


NMR : 2.67 (3H, s), 5.54 (1H, s), 8.27 (1H, s). ; 
FAB : 282 (M+H) + 
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40 


3 


6 -Me 


HC1 


NMR : 2.41 (3H, s), 5.54 (1H, s), 8.22 (1H, s). ; 
FAB : 282 (M+H) + 


41 


3 


8-Me 


HC1 


NMR : 2.50 (3H, s), 5.64 (1H, s), 8.20 (1H, s). ; 
FAB : 282 (M+H) + 


42 

i 


3 


5-Et 




NMR : 1.28 (3H, t, J= 7.3 Hz), 5.42 (1H, d, J= 
7.3 Hz), 8.34 (1H, s). ; FAB : 296(M+H) + 


43 


3 


6-OMe 


HC1 


NMR : 3.85 (3H, s), 5.52 (1H, s), 8.21 (1H, s). ; 
FAB : 298 (M+H) + 


44 


3 


7-OMe 


HC1 


NMR : 3.85 (3H, s), 5.53 (1H, s), 8.20 (1H, s). ; 
FAB : 298 (M+H) + 


45 


3 


8-OMe 


HC1 


NMR :3.89 (3H, s), 5.66 (2H, brs), 8.20 (1H, s). ; 
FAB : 298 (M+H) + 


46 


3 


5-CH 2 NMe 2 


2HC1 


NMR : 2.85 (6H, s), 5.58 (1H, s), 8.32 (1H, s). ; 
FAB : 325 (M+H) + 


47 


3 


8-CH 2 NMe 2 


2HC1 


NMR : 2.79 and 2.85 (6H, s and s), 5.99 (1H, s), 
8.33 (1H, s). ; FAB : 325 (M+H) + 


48 


3 


5-CH 2 OH 


HC1 


NMR : 4.89 (2H, s), 5.56 (1H, s), 8.24 (1H, s). ; 
FAB : 298 (M+H) + 


49 


3 


8-CH2OH 


HC1 


NMR : 4.84 (2H, s), 5.69 (1H, s), 7.44-7.50 (2H, 
m). ; FAB : 298 (M+H) + 


50 


3 


5-CH 2 OMe 


HC1 


NMR : 3.39 (3H, s), 5.57 (1H, s), 8.23 (1H, s). ; 
FAB : 312(M+H) + 


51 


3 


8-CH 2 OMe 


HC1 


NMR : 3.39 (3H, s), 5.69 (1H, s), 8.24 (1H, s). ; 
FAB : 312(M+H) + 



Table 1 1 




Ex 


Syn 


R 7 


R 8 


Sal 


Dat 


4 


4 


-H 


-CI 




NMR : 6.26 (1H, s), 7.40-7.45 (1H, 
m), 8.36 (1H, s). ; FAB : 286 (M+H) + 


5 


5 


-H 


-NH 2 


2HC1 


NMR : 5.54 (1H, brs), 7.54 (1H, dt, J 
= 7.3, 1.0 Hz), 8.61 (1H, s). ; FAB : 
267 (M+H) + 


6 


6 


-CH 2 OH 


-CH 2 OH 


HC1 


NMR : .3.78 (4H, s), 7.38-7.46 (2H, 
m), 8.34 (1H, d, J= 0.9 Hz). ; FAB : 
312(M+H) + 
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Table 12 



52 


2 


-H 


-H 




NMR : 3.96 (2H, s), 7.31-7.42 (2H, 
m), 8.31 (1H, s). ; FAB : 252 (M+H) + 


53 


2 


-H 


-Me 


HC1 


"MA/TP • 1 /"3"PT A T — H *\ A H7 

(1H, q, J= 7.3 Hz), 8.49 (1H, s). ; 
FAB : 266 (M+H) + 


54 


2 


-H 


-F 


HC1 


JNMK : o.oU (lrl, a, J — Dz./ Hz), /.4y 
(1H, t, J= 7.8 Hz), 8.36 (1H, s). ; 
FAB : 270 (M+H) + 

JL JL JL JL/ • if ^ # \ JL T -A_ JL JL / 


55 


7 


-H 


-NHCOCH^ 


HC1 

JL JL ^> JL 


NMR : 1.98 (3H, s), 6.11 (1H, d,J= 
7 3 Hz) 8.14 (1H si • FAB : 309 
(M+H) + 


56 


2 


-OH 


-Me 


HC1 

JL JL JL 


NMR : 1.64 (3H, s), 7.39-7.43 (2H, 
m), 8.26 C1H, d, J= 1.4 Hz). ; FAB : 

JL Ji JL / A ■ Jm r X«T \ JL JL «*- « ^r*- • JL P 1 JL. JL^ .J / • * JL J» » ft ^ • 

282 (M+H) + 


56a 




-OH* 


-Me* 


HC1 


RT : 7.39, Proc.A ; 
FAB : 282 CM+H) + 


56b 




-OH* 


-Me* 


HC1 


RT: 11.98, Proc.A; 
FAB : 282 (M+H) + 


57 


i 


-OH 


-Et 


HC1 


INlVliv . U.4Z ^3x1, T, J — /.J xlZJ, Z.U4- 

2.18 (2H, m), 8.19 (1H, d, J= 1.0 
Hz). ; FAB : 296 (M+H) + 


58 


2 


-OH 


-Bu 


HC1 


TVTA/TD . C\ C\1^ /CTJ *v-»\ 7 QQ 7 /I/I 

(2H, m) f 8.18 (1H, brs) ; FAB : 324 
?M+H) + 


59 


2 


-S(CH 2 ) 2 S- 


HC1 

JL JL V/ JL 


NMR : 3.83-3.90 (4H, m), 7.46-7.50 
C2H, m), 8.57 (3H, m) : FAB : 342 

\ Jb^ JL, JL* JL JL JL / * l_Jf « «^ / I *_S JL X* JLJLJL F m JL J. XI ^ • ■ * * 

(M+H) + 


60 


9 


-0(CH 2 ) 3 - 


HC1 

JL JL V — ^ X 


NMR : 2.25-2.44 (4H, m), 7.39-7.46 
C2H, m), 8.37 (1H, d, J= 1.5 Hz). : 

\ JL JL « JLJLJL / * • *— » / 1 JL JL JL m «J C/ J«- * »— ^ JL ■ ' # • •) 

FAB : 308 (M+H) + 


60a 




-0(CH 2 ) 3 -* 


HC1 


RT : 14.34, Proc.B : 
FAB : 308 (M+H) + 


60b 




-0(CH 2 ) 3 -* 


HC1 


RT : 18.66, Proc.B ; 
FAB : 308 (M+H) + 


61 


1 


-CH 2 OMe 


-CH 2 OMe 


HC1 


NMR : 3.17 (6H, s), 3.45 (4H, s), 8.39 
(1H, d, J= 1.0 Hz). ; FAB : 340 
(M+H) + 


62 


1 


-(CH 2 ) 2 OMe 


-(CH 2 ) 2 OMe 


HC1 


NMR : 2.33-2.48 (4H, m), 2.87 (6H, 
s), 8.56 (1H, s). ; FAB : 368 (M+H) + 


63 


1 


-(CH 2 ) 2 - 


HC1 


NMR : 1.81-1.86 (2H, m), 7.27-7.31 
(1H, m), 8.20 (1H, d, J= 1.4 Hz). ; 
FAB : 278 (M+H) + 
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Table 13 



64 


1 


-(CH 2 ) 4 - 


HC1 


MTV/TP • 1 CM 9 00 rvA 7 7 /ic 

(2H, m), 8.40 (1H, s)„ ; FAB : 306 
(M+H) + 


CO 


1 
1 


-OH 






NMR : 1.37 (2H, d, J= 1.7 Hz), 7.40- 

7 m'l c io nu tj^ • FAR • 

352 (M+H) + 


DO 


1 
1 


-H 






NMR : 4.12 (1H, d, J =3.0 Hz), 7.43- 

/.to ^Zfl, O.JV {LIT., oj. , r^YJj . JJJ 

(M+H) + 


67 


1 


C 




HC1 


NMR : 3.21-3.24 (2H, m), 7.43-7.45 
(2H, m), 8.57 (1H, s). ; FAB : 334 
(M+H) + 


68 


9 


-OH 


-OCH 2 OMe 




NMR : 1.64 (3H, s), 3.04 (3H, s), 8.24 
(1H, d, J= 1.5 Hz). ; FAB : 326 
(M+H) + 


69 


9 


-OH 


-0(CH 2 ) 2 OMe 


HC1 


NMR : 1.67 (3H, s), 3.13 (3H, s), 8.22- 
8.24 (3H, m). ; FAB : 340 (M+H) + 


70 


9 


-OH 


-0(CH 2 ) 3 OH 


HC1 


XTA/TP • fl 87 H QA m^i ^ 1Q fOTJ f 

1N1VJLK . U.o / "KJ.y^t yZrl, HI ) r> j.ly yZ£l 9 I, 

J= 6.6 Hz), 8.17 (1H, s). ; FAB : 
326(M+H) + 


71 


9 


-OMe 


-Me 


HC1 


ATA/TD • 1 £J1 HU cA 9 cA Q an 

(1H, d, J= 1.5 Hz). ; FAB : 296 
(M+H) + 


72 


9 


-OMe 


-Et 


HC1 


JNlVLrC . (yri 5 T, J — /.O JtiZJ, Z.Oo 

(3H, s), 8.17 (1H, d, J= 1.5 Hz). ; 
FAB : 310(M+H) + 


73 


9 


-OMe 


-OMe 




XTA/TD • ^ OQ f&tt cA 7 ^£ /1 T-T r1+ f — 

JNJVLK . J.zy (^Ori ? SJ, /.Jo ^1x1, ut, t/ — 

0.9, 7.6 Hz), 8.24 (1H, s). ; FAB : 312 
(M+H) + 


74 


9 


-0(CH 2 ) 2 0- 




NMR : 4.33-4.42 (4H, m), 7.32 (1H, 
dt, J= 1.0, 7.3 Hz), 8.21 (1H, s). ; 
FAB : 310(M+H) + 


75 


9 


-(CH 2 ) 2 0(CH 2 ) 2 - 


HC1 


NMR : 1.76 (2H, dt, J= 13.7 Hz, 4.9 
Hz), 4.06-4.11 (4H, m), 8.52 (1H, s). ; 
FAB : 322 (M+H) + 


76 


9 


-(CH 2 ) 2 NMe(CH 2 ) 2 - 


2HC1 


NMR : 1.63-1.71 (2H, m), 2.54 (3H, 
s), 8.92 (1H, s). ; ESI : 335 (M+H) + 
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Table 14 



5 




Ex 


Syn 


R 1 


R 7 


R 8 


Sal 


Dat 


77 


1 

i 


5-F 


-OH 


-Me 


HC1 


NMR : 1.69 (3H, s), 7.25-7.30 
(lH,m), 8.29 (1H, d, J= 1.5 
Hz). ; FAB : 300 (M+H) + 


78a 




5-F 


-OH* 


-Me* 


HC1 


RT : 3.97, Proc.C ; 
FAB : 300 (M+H) + 


78b 




5-F 


-OH* 


-Me*. 


HC1 


RT : 5.78, Proc.C ; 
FAB : 300 (M+H) + 


79 


*1 * 


5-Me 


-OH 


-Me 


HC1 


NMR : 1 .62 (3H, s), 2.66 (3H, s), 
8.28 (1H, s). ; FAB : 296 (M+H) + 


80 


1 


5-Et 


-OH 


-Me 


HC1 


NMR • 1 29 C3H t J— 7 3 Hz") 
1.61 (3H,s), 8.26 (1H, d, J = 1.9 
Hz). ; FAB : 310 (M+H) + 


O 1 






-OH 


-Me 


HC1 


NMR : 1.67 (3H, s), 7.65 (1H, t, 
T=l 9, xi 7 \ « 37 HH d .7= 1 4 

Hz). ; FAB : 350 (M+H) + 


oz 




O JLViG 


-OH 


i 

-Me 


HC1 


NMR : 1.69 (3H, s), 2.55 (3H, s), 
8 23 T1H d J= 1 5 Hz) FAB 
296 (M+H) + 


83 




5-Me, 8-Me 


-OH 


-Me 


HC1 


NMR : 1.67 (3H, s), 2.53 (3H, s), 
7 67 HH <T) • FAB -310 fiVT+HY 1 ' 

Zw . \J / \ JL X ? o 1 j X jtVXJ » J 1 v ^J. VX i X X 1 


84 


2 


5-F, 8-Me 


-OH 


-Me 


HC1 


NMR : 1.70 (3H, s), 2.53 (3H, s), 
8.29 (1H, d, J= 1.5 Hz). ; FAB : 
314(M+H) + ' 


85 


2 


5-F 


-S(CH 2 ) 2 S- 


HC1 


NMR : 3.87 (1H, dt, J= 11.0, 3.9 
Hz), 3.89 (1H, dt,J= 11.0,5.8 
Hz), 8.64 (1H, d, «/ = 1.5 Hz). ; 
FAB : 360 (M+H) + 


86 


1 


5-F 


-(CH 2 ) 2 0(CH 2 ) 2 - 


HC1 


NMR : 1.74-1.80 (2H, m), 7.32 
(1H, t, J =8.3 Hz), 8.54 (1H, s). ; 
FAB : 340(M+H) + 


87 


9 


5-F 


-OMe 


-Me 


HC1 


NMR : 1.69 (3H, s), 2.67 (3H, s), 
8.32 (1H, d, J= 1.5 Hz). ; FAB : 
314(M+H) + 


88 


9 


8-Me 


-OMe 


-Me 


HC1 


NMR : 1.72 (3H, s), 2.68 (3H, s), 
8.22 (1H, d, J= 1.5 Hz). ; FAB : 
310 (M+H) + 
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Table 15 



89 


9 


5-F, 
8-CH 2 NMe 2 


-OMe 


-Me 


2HC1 


NMR : 1.81 (3H, s), 2.76 (3H, 
s), 8.42 (1H, s). ; FAB : 371 
(M+H) + 


90 


9 


5-F, 
8- ty 8 


-OMe 


-Me 


2HC1 


NMR : 1.81 and 1.82 (3H, s and 
s), 2.77 and 2.78 (3H, s and s), 
2.84 and 2.85 (3H, s and s). ; 
FAB : 415 (M+H) + 



Table 16 




Ex 


Syn 


R° 


R 1 


Sal 


Dat 


7 


7 


-H 


-CH 2 OH 


HC1 


NMR : 4.91 and 4.93 (2H, s and s), 7.45- 
7.56 (2H, m), 7.63-7.74 (2H, m). ; FAB : 
311 (M+H) + 


91 


9 


-H 


-H 


HC1 


NMR : 7.51 (1H, dt, J= 7.3, 1.0 Hz), 7.59 
(1H, dt, J= 7.3, 1.0 Hz), 8.36 (1H, s). ; 
FAB : 281 (M+H) + 


92 


9 


-Me 


-H 


HC1 


NMR : 4.24 and 4.25 (3H, s and s), 7.44- 
7.65 (2H, m), 8.22-8.36 (2H, m Hz). ; FAB : 
295(M+H) + 


93 


9 


-H 


-F 




NMR : 7.29-7.61 (2H, m), 7.78-7.84 (1H, 
m), 8.18-8.29 (2H, m). ; FAB : 299 (M+H) + 


94 


7 


-H 


-CH 2 NMe 2 


2HC1 


NMR : 2.87 (6H, s), 4.83 (2H, s), 7.44-7.65 
(1H, m). ; FAB : 338 (M+H) + 


95 


7 


-H 


-CH 2 OMe 


HC1 


NMR : 3.41 and 3.42 (3H, s and s), 4.82 and 
4.84 (2H, s and s), 7.43-7.60 (2H, m). ; 
FAB : 325 (M+H) + 
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Table 17 



39 




FT OH 



Ex 


Syn 


R 7 




Sal 


Dat 


8 


8 


H 


H q 




NMR : 0.94-0.99 (6H, m), 4.20 (1H, d, 
J= 4.0 Hz), 5.54 (1H, s) ; FAB : 350 
(M+H) + 


96 


2 


Me 




HC1 


NMR : 1.63 (3H, s), 3.18 (6H,s), 8.16 
(1H, s) ; FAB : 310 (M+H) + 


97 


2 


Me 




HC1 


NMR : 1.21 (6H, t, J= 6.8 Hz), 1.63 
(3H, s), 8.16 (1H, s) ; FAB : 338 
(M+H) + 


98 


2 


Me 


j j 




NMR : 1.59 (3H, s), 3.80 (2H, t, J= 
8.8 Hz) 8.24 (1H, brs); FAB : 309 
(M+H) + 


99 


2 


Me 


H 


HC1 


NMR : 1.61 (3H, s), 3.42 (2H, t, J = 
8.8 Hz), 8.27 (1H, brs). ; FAB : 325 
(M+H) + 


100 


2 


Me 


H 

"HP 

H 




NMR : 1.62 (3H, s), 6.83 (2H, s), 8.26 
(1H, d, J= 0.8 Hz). ; FAB : 306 
(M+H) + 


101 


2 


Me 


|_| 

t 




"V T~K JT~T% 1 S~ A /''"ITT \ r—i r~\ r\ /-ITT 1 T 

NMR : 1.64 (3H, s), 7.29 (1H, d, J= 
3.6 Hz), 8.31 (1H, d, J= 1.6 Hz). ; 
FAB : 323 (M+H) + 


102 


2 


Me 


H 
H 




NMR : 1.61 (3H, s), 7.91 (1H, d, J= 
7.6 Hz), 8.23 (1H, d, J= 1.6 Hz). ; 
FAB : 307 (M+H) + 


103 


2 


Me 


H 




NMR : 1.64 (3H, s), 7.94 (1H, d, J= 
7.8 Hz), 8.23 (1H, d, J= 1.6 Hz). ; 
FAB : 308 (M+H) + 


104 


2 


Me 


-NH 2 




NMR : 1.60 (3H, s), 7.90 (1H, dd, J = 
8.0, 1.6 Hz), 8.07 (1H, d, J= 1.2 Hz). ; 
FAB : 240 (M+H) + 



WO 2005/079845 PCT/JP2005/002946 

40 



Table 1 8 



Ex 


Syn 


Str 


Sal 


Dat 


105 


2 




HC1 


NMR : 4.26 (2H, s), 7.36-7.46 
(2H, m), 8.25 (1H, d, J= 7.8 
Hz). ; FAB : 252 (M+H) + 


106 


2 




HC1 


NMR : 4.01 (2H, s), 7.36-7.44 
(2H, m), 7.83-7.91 (1H, m). ; 
FAB : 252 (M+H) + 


107 


2 




■ 


NMR : 7.33-7.39 (2H, m), 7.75 
(lH, dd, J = 8.0, 1.2 Hz), 8.04 
(lH, d, J= 7.6 Hz). ; FAB : 266 
(M+H) + 


108 


2 




HC1 


NMR : 7.47 (lH, t, J= 7.4 Hz), 
7.68-7.73 (2H, m), 8.67 (lH, 
s). ; FAB : 266 (M+H) + 


109 


3 




HC1 


NMR : 5.5 1 (1H, s), 7.35-7.44 
(2H,m), 7.83 (lH, d, J =7.1 
Hz). ; FAB : 268 (M+H) + 


110 


3 


Q^ly Nfi; NH 2 . 


HC1 


NMR : 5.59 (1H, s), 7.39 (1H, 
t, J =7.4 Hz), 8.74 (1H, s). ; 
FAB : 268 (M+H) + 



• 
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Table 19 
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42 
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Table 20 



22 


k NH 2 


29 


Meu ^| 

NH 2 


36 


HO > 

rslMe 2 


• 23 


SslMe 2 


30 


^^^Me^ 


37 




24 


^^^^ 


31 


^^^^ 


38 




25 




32 


^le^yP^ 


39 


o 


26 


Me 


33 




40 


Me 


27 

^ 




34 


Me[] 
O 


41 


^^^^^ 


28 


Me 


35 


^^^^ 


42 
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1 5-HT 2B 

(i) fl^SopfjS^ 

fc b 5-HT 2B S^{£^mifflflft{ttt£(FEBS Letters (1994) 342, 85-90) i^oTf^i 

*&*Lfct b 5-HT 2B S^f^^i HEK293 -EBN A |BJ!&£: PBS(-)-e#fc#- bfc Q 
PBS(-)#feT^ "CJBBiaSrlW* 5 b, jtifr#Wg (1,000 rpm, 10 min, 4 °C) 

JJl«t DiNBliaSrllllRbVto 5 mM Tris-HCl (pH 7.4)J^®f^#^ET Polytron (PTA 10- 
TS)*e* i e^t^XU % I'L^I (40,000 x g, 10 min, 4°C) bfc 0 50 mM Tris-HCl 
(pH 7.4)JR«?R#^ET^ i E- f-"C!Si $ ffco jt'bi&JS (40,000 x g, 10 min, 

4°C) 3r??V\ 50 mM Tris-HCl (pH 7.4)^!^ b, -80 < Ct?i^#UfCo 

(ii) %t&Qtffe&mMk 

50 mM Tris-HCl, 4 mM CaCl 2 (pH 7.4)^1^, t b 5-HT 2B HEK293- 
EBNA 'mm%Mau, Vi/^rV jfls K[ 3 H]Mesulergine (3.1 TBq/mmol;)2r^tf BM. 
500^1 & 25°Ct? 1 H^^^a^Vg >-bfc 0 fc-g^te 100% DMSO 
b, #?lJg«fJb7c 0 1/iM ritanserin #ftT~e<^^*^ b, 

^#^^^*^^b5IV^fct0^r#^^)^»^ b7c 0 50 mM 

Tris-HCl IS*^ (pH 7.4) 4 mL St^P^T, GF/B ^ 7 7 ^ /l^ ~ b , 

7 ^ /l^ — & m b«j^-C$fc}#-(4 mL x 3) b7c 0 ^7^7^;^-^5mL©tft: 
W — ^ (Aquasol-2) tit, ^{^^ > a V# ? ^ — T?$C#tfg 
*&$HJ£bfc 0 50%P£^i-a^-^^/?ji^, ICsoffites SAS (ver. 

6.11)^rfflV^-C^«^IH'Jf^tft J; t)2fc'«>, g^t^fi-^iafPtt^^i- Ki Ute, 
Cheng & Prussoff CD5£; Ki=IC 50 /( 1 + [L]/[Kd]) ([L]: U K1S> [Kd]: $?Ht 

ituf3M5tM 3 (Dit&m^ 1.8 nM <7) Ki jft2r^b7t 0 *fc, BB£f?!j 4, 7, 8. 34, 
38, 56, 56a, 56b, 59, 60, 60a, 60b, 63, 71, 72, 77, 78a, 78b, 85 RTf 87 
<D*fl^^te0.1~350nM CO Ki jfi^^bfc 0 

2 5-HT 7 §:^{*%£&mWi 
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(i) iifnll 

t h 5-HT 7 S^f^^0J3S(i^:K(J. Biol. Chem. (1993) 268, 31, 23422-23426, Br. 
J. Phaemacol. (1997) 122, 126-132)^0 TftM bfc Q Min^mAB^ CHO Iffl 

@#b7tt h 5-HT 7 ^f£3§^ CHO $HJ&£ PBSQTi&^Lfco PBS(-)^T 
y^— Tr^^iiJ^U, S'kMI (1,000 rpm, 10min,4 °C) KXVM^ 
H]I|Xbfc 0 5 mM Tris-HCl (pH 7.4)|S«r^#^ET Polytron (PTA 10-TS)T?^^E- 
-f.X b, S'L^S (40,000 x g, 10 min, 4°C) bfc 0 50 mM Tris-HCl (pH 7.4)II«^ 
^T^^v^-fl^— -??W£iir7c 0 is^iffi (40,000 x g, 10 min, 4°C) £fTV\ 
50 mM Tris-HCl (pH 7.4)^ KMM b, -S0°C~X:i^ b fc D 

(ii) S^ft^-^lfe 

50 mM Tris-HCl, 4 mM CaCl 2 (pH 7.4)M«^, t h- 5-HT 7 g^f*^^ CHO IfflflS 
Hb b p, 9 -JOT y ^ K[ 3 H]5-HT (3.40 TBq/mmol)^ 500 m 1 25°CT? 1 

b#B8 -f i/ a ^ b fc 0 l oo% dmso \zMf& b ^ ^?jft^ b 

fdo ##^^^{3, 10 m M metergoline i^feri?©;^* £ b, ±®s£rMfrb, 
#M#^lft^^S£^b3|V^fc<Z>&^lftJ^S£ bfc 0 50 mM Tris-HCl itg« 
^ (pH 7.4) 4 mL &1)\\7LX , GF/B ? V 7^7 4 ^ — XMJ±MiM U 7 ^ /t^ — 
trlnl C|g«^-e^^(4 mL x 3) b7t 0 ^=7^7 4 — 5 mL (D^f^v^^ 
^ ( Aquasol-2) }dg b , ^ U — v- a V # r> V 9 — ^McMt £r 210 S b 

fdc S^^-a-Sf 50%M-T5-ffc#W§J^ IC 50 flt^> SAS (ver. 6.11)£rMV^T 
#H7^IU'J§^tff(-ct g:^f*^^"f S^fnft^r^i- Ki {jtfi, Cheng & 

Prussoff (7)^; Ki=IC 50 /(l +[L]/[Kd]) ([L]: U #V [Kd]: ^FilSSfc) & 

JH^T|tLLBb7c 0 

iuf5$^3i$J 3 (Dfc&mfe 17.6 nM (7) Ki fit^r^L7c 0 1S7c, M^M 4, 7, 8, 
34, 38, 56, 56a, 56b, 59, 60, 60a, 60b, 63, 71, 72, 77, 78a, 78b, 85 R 
Xf 87 (Dik&mt. 0.4~310nM <D Ki j[t^^ b/c 0 

i 

3 (T^^cD 5-HT 1A , 5-HT 1B , 5-HT 2A , 5-HT 2C , 5-HT 3 , 5-HT 4 , 5-HT 6 , 
a is Mi RXf D 2 S^ffc^OilfPtt^, ^^PcD^jfe (Journal of Neurochemistry 
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(1986) 47, 529-540; Molecular Pharmacology (1982) 21, 301-314; European Journal of 
Pharmacology (1985) 106, 539-546; Journal of Pharmacology Experimental Therapy 
(1992) 263 ,1127-1132; British Jouurnal of Pharmacology (1993) 109, 618-624; 
Molecular Pharmacology (1993) 43, 320-327; Molecular Pharmacology (1989) 35, 324- 
330; Cellular Molecular Neurobiology (1988) 8, 181-191; European Journal of 



Pharmacology (1988) 173, 177-182) SrJB V^Tfitfg bfc 0 ^t<D^^ <D 
ICsoffite 5-HTias 5-HTibx 5-HT 2A , 5-HT 2c , 5-HT 3 , 5-HT 4 , 5-HT 6 , a x , M X X 

t>*D 2 ©^^f^o^t^t 1 /iM^±f feofc 0 ^fc, SfflBSiaM 56, 59, 
60, 71, 72, 77 RTf 85 ©ft^o^Ta^ M 1 S.t^D 2 (D#g^^:^<D^fP 

flctd*f~t- 5 5-HT 2B 5-HT 7 S^f£iltK'l4te 100 ffif£*±T? fc o fc D 

m-hCD^m^ t) , ^S^tWl^^i 5-HT 2B 5-HT 7 f ©ff^fcl^W 

jfe*3 % . TIBUJifil 1 fcfBifcUTt RS- 127445 (2-Amino-4-(4-fluoronaphth-l-yl)-6- 
isopropylpyrimidine ) & XI SB-269970 ( (R)-3-(2-(2-(4-Methylpiperidin-l- 
yl)ethyl)pyrrolidine-l-sulfonyl)phenol) (D^g^f£^c7)ilfpf4f3^£n-Cfc <9 , RS- 
127445 tSttlt M Z- it British Journal of Pharmacology (1999) 127, 1075-1082 
=fc *9 , m$tfk'&%0<D 5-HT 2B g^#:^^ pKi « 9.5 ^fe t) , 5-HT 1A , 5-HTi B , 5- 
HT 2A , 5-HT 2c , 5-HT3, 5-HT 6 , 5-HT 7 , a x , M^^DgS^MWLT 1000 
fflF£*± 5-HT 2B *LTV>5 0 *fc> SB-269970 

H LT«, M*-t£J. Med. Chem. (2000) 43, 342-345 K X <9 , ^&4k&%)<D 5-HT 2B 

pKi fit 8.9 -Cfe D , 5-HT 1A , 5-HT 1B , 5-HT 2A , 5-HT 2B , 5-HT 2c , 5-HT 4 , 
5-HT 6 , a ! , &tj*D 2 ^§M$^fc*t tt 250 f^_h 5-HT 7 g3&#3BiRlHn?S> 5 £ 

ailJti-S - £ f£ £ 9 , tfSHfll CO^^M^rM LTc cOT?fc <9 , Rachel A. 
Spokes, Vicki C. Middlefell, European Journal of Pharmacology (1995) 281, 75-79f2ife 
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/N _ ^ l^— *fH4^E-/l>^- y b(250-350g)fc ^ 1/^ ^(1.5gfcg)&JftlBl*3t£-5- (i.p.) 
U fl*$*bfc 0 {£:feiMKlfWJ>#~^ ^> a U f*!6 (FITC- 

BSA) 50 mg/kg SrM!l*]K#(i.v.) U 5 ^S^ifck S> 6 V > » 5-HT 1 ^ M 
IWrtS-^bTto 15 5>«fc^a*4ft7K"eatiSESrfTV^ M£r?$fcV^Lfc: 0 RS- 

127445, SB-269970 RTfiMMM 3 (Dfc&VofcW&Pifc^ ^©I©Hli{Mli 
t) WLxy^yf-a-^t pHll <0£3Hfclfck#&T , T? 37°CT? 16 fl#FeO^ a 
— (JSft^iSft 485nm, 530nm)\Z.Xlk%M&%:Mfe bfc G filJiilfifiSrft 

^Sr^fc bn— 5-HT #»B#<D^3iUt. ^^^MMfiSr^-To 

HI 1 5 ^ 5-HT 2B 3l^^^^k^#3Trfe6 RS-127445 « 3mg/kg "CIS 

i±SMS»^^^ s f^ffi?r^bfc^(Dc7), 3mg/kg lOmg/kg ^Sj-^ASrif^n LT 

ia 2 tci^-r j; 5 5-ht 7 a& ft 5 sB-269970 & 

10mg/kg ^bflsfflS^Ufca^ ~tb£ 30mg/kg icS#*Sr^P LT^lttllSt 
— ;£\ EI 3 Jd^i" «fc 5 RS-127445 SB-269970 O Mte^>2r 1*1 R# 

£*i/5«fc5fc> *^^/^'^c:*5V^TM^'^^^ft^:om^]^^-rS'i£*«, RS- 
127445 iCoV^Tf* 3mg/kg, SB-269970 fcol^Tfii lOmg/kg T?fe5ri^$il 

&m^nm & tiz> - 1 &w h i>»t j&o fdo r 5-ht 2B s^f^tF 5- 

38iRBJte: 5-HT 2B g&ftt*£tfk)fl t 5-HTy S*fWSifttfMB^:0Nr 
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m 4 (C^i-J: 5 in 3mg/kg (7)BlI$rt^-eMffl^e*^^^^;(-rP$IJ bfd 0 

*7c, itufSM^M 56, 56a, 59, 60, 60a, 60b, 71, 72, 77, 78b, 85 73.1^87 
(Dit&mhs 10mg/kg^L< it 30mg/kg <D^PS#(C*5V^T, ^ 6 H |±5 £r 13: P:^ 
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1 . 



t © i i 



b) 0— ^ 



3. 31^^^5-HT2bRU ? 5-HT 7 S^#:— fit^^'J^, 5-HT 2B RU?5-HT 7 ^f£cD 



§ t> <d -v s , it ^^tsis i tafc^Jtw^^l 



HTia> 5-HTib> 5-HT 2A ^ 5-HT 2c . 5-HT 3 , 5-HT 4 ^U ? 5-HT 6 S^#:^*l' LT, 

* 

6. K-HTS^P^m^Mot^^cfeO, al^W^5-HT 2B ^(^5-HT 7 g^#:Z 



7 . 



M<DW&<0-fr & O N r5-HT 2B ^^#:^ iliRlft ft SS^giftM* & ^1" £ 5-HT 2B 5 



8. 51^^^5-HT 2B S.t/5-HT 7 g^#:. 



Mm P'l± £ ^Ti" 6 5-HT 7 g^ 



1 0 . 
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1/2 

mi 

250 I 




n>hP— )V 3mg/kg 10mg/kg 30mg/kg i.p. 

SB-269970 



5-HT i.v. 

03 

250 — 

200 * 




3 mg/kg i.p. +SB-269970 10 mg/kg i.p. 



5-HT i.v. 



WO 2005/079845 



PCT/JP2005/002946 



2/2 

200 i 




=i>hP— ;u 5-HT M&M 3 

3 mg/kg i.p. 



